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Shadow Antialiasing with Virtual Projection Space

SUNAO YAMAGUCHIT! and TSUNEO TKEDOT?

The alias and narrow projection area for shadow-casting due to the physical
restriction of buffer size are some of the most important issues for realistic and
real-time rendering. This paper proposes an antialias technique on shadows in
complex geometry involving detection of silhouette-line in shadow objects, store
of multiple silhouette-line information per pixel in specific data formats at first
pass, and restore of the silhouette-lines in order to determine a rendered point
whether to inner or outer of shadow polygons at second pass. Formatting the
silhouette-line information by mathematical expression and packaging these in
specific buffer structures, a small-sized physical buffer enables the high quality
shadow-casting in available ranges of 64-65,536 times wider than the ordinary
2-dimensional shadow buffer. We verified the availability of this algorithm with
Java programming and investigated a hardware implementation for real-time
rendering.
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Table 1 Buffer configurations.
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Fig.3 (Left) Bresenham and (Right) our outline interpolations.
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Table 2 Classification of output points.
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Fig.4 Output points of crossed line with pixel grid.
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Fig.5 Flowchart of our outline interpolation.
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Table 3 Equations to determine forward pixel grid in first grid.
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Fig.6 Intersection pattern of Silhouette Line.
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Table 4 Conditions to determine shadow.
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Fig.7 A sample to determine shadow by using SLB.
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Table 5 Line equations of each Silhouette Lines.

Major | Xsign| Cross Flag EREES
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1 x =-(1/slope) * (My - frac)
E b O fixzoslope* My +frac

1 x = slope * (My - 1) + frac

Y 0 |x=-slope My (1-fra)
B 1 x = -slope * (My - 1) + (1 - frac)
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Table 6 Determination of shadow area by using line equations of Table 5.
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Table 7 Condition to determine shadow between two lines.
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Fig.8 Comparing Shadow Maps to Silhouette Line antialiasing.
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Silhouette Line (7bit fraction/slope) Edge Buffer (1024x1024)
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Fig.9 Shadowing with some objects.
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Silhouette Line (4bit fraction/slope) Edge Buffer (1024x1024)
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Fig.10 Comparing Shadowing in valid projection area.
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Table 8 Examples of SLB capacities and object sizes.
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Fig.11 The process of hardware implementation.
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